His wide range of interests extended to literature and art, and he published several books in these areas.
Ant6nio Egas Moniz was born in Avanca, in northern Portugal, in 1874. He graduated in Medicine at the University of Coimbra, one of the oldest in Europe, and at the age of 28 became a University lecturer. He moved to Lisbon in 1911, teaching the newly established subject of Neurology.
He also maintained an intense political and public life: he was elected as a member of Parliament in 1903 and in 1917 he accepted the post of Ambassador to Madrid; in the same year he became Minister of Foreign Affairs. At the end of the First World War, he was nominated President of the Portuguese Delegation to the Paris Peace Conference.
His wide range of interests extended to literature and art, and he published several books in these areas.
From 1918, his activities and interests were directed, almost exclusively, towards neurological sciences, teaching and carrying out scientific research.
He visited the main neurological centres in France regularly: Bordeaux with Pitres; later Paris, with Pierre Marie and Dejerine, Babinski (his principal mentor) and Sicard, who conceived the technique for demonstrating medullar compression by introducing lipiodol into the intradural space via the cisterna magna.
Egas Moniz was most impressed by this technique and with Sicard debated the possibility of obtaining a similar process disclosing the loca-tion of cerebral tumours through predictable arterial displacements, by visualisation of the opacified arterial tree via an arterial injection of contrast medium. In fact, in the United States, Dandy had already created a new method of detecting intracerebral lesions, ventriculography, which had a 10% mortality rate.
Moreover, Cushing had created solid technical bases for surgical intervention for cerebral tumours and surgery of the CNS was starting to develop in France -a favourable atmosphere leading to the conceptualisation of cerebral angiography.
During the mid-1920's Egas Moniz reflected on finding an innocuous contrast medium for arterial injection into the internal carotid artery; lipiodol was not suitable due to its oily composition. Initially he tried bromides orally with no results; he then studied by X-ray the opacity of several bromide solutions when compared to bone.
From his biography and research method it appears that he was not aware of previous work, in Europe, related to upper and lower limb vessels opacification with strontium bromides and sodium iodide in cadavers.
With the help of his assistant and dedicated friend Almeida Lima (since his youth Egas Moniz had suffered from gouty arthritis which restricted his manual ability) he started experiments on animals, testing local reactions in the vessel walls and surrounding tissues. With repeated injections hardening of the arteries was observed. Cerebral arteriographies in dogs were obtained.
The first intravenous injection of strontium bromides in man induced local warmth, progressively extending to the head, with facial congestion, slight perspiration and paleness, occurring only with fast injections.
This was not noticed when the injection was slow, which had obvious implications for the aim they had in mind.
At the same time in corpses, Moniz also studied the arterial tree, described by anatomists as having a wide variability. He obtained excellent vertebral and carotid arteriographies in cadavers which allowed him to establish the general pattern of the cerebral vascularization, that is, a normal radioanatomy.
The terminology of Carotid Siphon and Sylvian Group Arteries, dating from these times, still remains.
He also determined the necessary contrast volume for the opacification of the vessels -4 to 5 cc -which Egas Moniz named the "quantum" to inject in the living, in order to obtain a good arteriography.
The first attempts in patients were not successful: films did not show any vessel opacification. Strontium bromide was injected by the transcutaneous route into the internal carotid and the head was laterally rotated in order to obtain a profile radiogram: Moniz concluded that either the needle had moved out of the vessel or, in other cases, the contrast medium had flowed out.
Some patients presented a Claude-Bernard-Homer syndrome with recovery after a few weeks.
He then made an attempt to inject directly into the artery after its exposure; the proximal segment of the artery was temporarily and partially occluded to prevent vessel wall damage. with unopacified blood would diminish the opacity to the x rays, which later proved not to be true.
The first time blurred opacification of some cerebral vessels was obtained (the sixth attempt) the results were poor and the patient died some hours after the procedure, due to a "probable arteritis". So, after a period of discouragement caused by this accident, Egas Moniz explored iodine compounds with good results.
Finally, at the ninth experiment, on 28th June 1927, he obtained the first successful arteriography in vivo, with the expected arterial shifts, in a 20 year-old patient with Babinski-Frolich syndrome, due to a huge pituitary tumour with destruction of the sella turcica.
Shortly thereafter, at the Neurological Society Meeting in Paris, 7-7-1927, Moniz presented the development of his experiments entitled "Arterial Encephalography: its importance in the location of cerebral tumours", not without having previously consulted his French colleagues, who showed a considerable interest in the promising perspectives that this method seemed to raise. Nevertheless, a lot of work still had to be done in order to make it a useful diagnostic tool.
Egas Moniz was then invited to join the Academy of Medicine of Paris.
Stimulated by acceptance abroad, he promoted a conference at the Faculty of Medicine in Lisbon on the same subject, with the participation of the first patient submitted to angiography. Other conferences in Brussels and Brazil followed.
The angiographic technique went through progressive improvements which are also expressed in the different names he gave to the method: after the initial term of cerebral encephalography, he called it cerebral arteriography and finally cerebral angiography.
In fact, through the development of his research, it was now possible to see not only the arterial phase, but also the capillary and venous phases, by using a "Radiocarrousel", allowing one film every second for six seconds; thus it was possible to follow the different circulatory phases. The "Radiocarrousel" was invented by Pereira Caldas, a radiologist, and the first seriographer.
Better results obtained without transient occlusion of the carotid arteries and with faster contrast injection, allowing visualisation of the acceptance of the method in other countries, not only in Europe but also in Japan; ventriculography was still the prefered method in the United States, mainly because of the fear of toxic effects.
These technical improvements had consequences in the understanding of brain circulatory physiology: they revealed the different velocities of blood circulation in the internal! external carotids, facts which were previously suspected, but not yet confirmed; faster velocity of circulation in children was evidenced. 
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In 1929, Moniz and collaborators described the angiographic aspect of the specific circulation in meningiomas for the first time, and later, in gliomas and ependymomas, thus initiating the era of differential diagnosis by angiography. Aneurysms and vascular malformations were also documented.
The first volume on "Tumour Diagnosis and Arterial Encephalography" prefaced by Babinski and edited by Masson in Paris, dates from 1931. Egas Moniz also published several papers in French journals on cerebral angiography.
In a revision of 600 angiographies, Egas Moniz noticed that, in five, the vertebral and basilar arteries were visualised due to reflux and to the calibre of the posterior communicating arteries.
There were no related symptoms. He then injected the subclavian artery counter-current, with distal temporary partial occlusion, to visualise the vertebral artery, which he achieved. The phlebography of the posterior fossa was also successfully demonstrated. Conditions unknown until then, like internal carotid thrombosis and stenosis were angiographically demonstrated.
The edition of "Cerebral Angiography: its applications and results in anatomy, physiology and clinics " dates from 1933 and, later, at the suggestion of the German neurologist and neurosurgeon Otfrid Foerster, Moniz wrote the monograph "Die cerebrale arteriographie und phlebographie".
In the following two years Moniz continued to divulge the results of his studies by participating in International Conferences.
The Scandinavian school had an important role in increasing the interest in angiography throughout Europe, introducing the method more or less as a routine procedure. For his work "Cerebral Angiography", Moniz was awarded the Neurology prize by the Oslo Faculty of Medicine in 1947.
In the same year the "International Neurosurgery Meeting" took place in Lisbon, organised by British neurological surgeons and directed by Geoffrey Jefferson, who came in "pilgrimage" to the birthplace of cerebral angiography.
As well as oral communications, angiographic material was shown, presenting the history of its development since the beginning of the method.
In the thirties, Egas Moniz had turned his efforts to the surgical "treatment" of psychotic states, developing prefrontal leucotomy with the collaboration of Almeida Lima, who had become a neurosurgeon.
Although attacked on moral and ethical grounds, leucotomy had followers in Italy, England, and in the United States.
Moniz was awarded the Nobel prize in 1949, for his work not only in leucotomy but also the new ways that had been opened up in the study of the nervous system physiology, Egas Moniz died in 1955; at his own wish, his birthplace in Avanca to which he had been attached all his life, was transformed into a museum where one can find countless documents: correspondence with other scientists, an extensive bibliography of the author, as well as his file of the most important original angiographic films.
